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(54) Pectin film compositions 

(57) The invention concerns film-forming composi- 
tions containing pectin, at least one additional film-form- 
ing polymer and a setting system for use in pharmaceu- 
tical, veterinary, food, cosmetic or other products like 



films for wrapping food, aspics or jellies, preferably for 
predosed formulations like soft or hard capsules, as well 
as aqueous solutions of the compositions for the man- 
ufacturing of said products. 
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Description 

[0001 ] The invention concerns film compositions con- 
taining pectin, at least one additional film-forming poly- 
mer and a setting system for use in pharmaceutical, vet- 
erinary, food, cosmetic or other products like films for 
wrapping food, aspics or jellies, preferably for predosed 
formulations like soft or hard capsules. 
[0002] Preferably pectin compositions are used for 
manufacturing of hard capsules for pharmaceutical and 
veterinary applications. The pectin content of the com- 
positions confers enteric properties to such capsules 
and at least one further film -forming polymer enhances 
the mechanical performance of the hard capsules. Com- 
bination with a setting system allows use of the film- 
forming compositions of the invention for industrial en- 
teric capsule production by conventional dip moulding 
processes. 

[0003] The use of conventional dip moulding equip- 
ment for gelatin capsule production allows the produc- 
tion of enteric capsules with equal dimensions and prop- 
erties which can be used with conventional filling equip- 
ment for gelatin capsules. 

[0004] Enteric materials have a pH-dependent solu- v 
bility. They are insoluble under gastric conditions (sim- 
ulated by a pH of 1 .2) and readily soluble under intestinal 
conditions (simulated by a pH of 6.8). Generally, these 
materials are polymers containing carboxylic groups, 
such as cellulose acetate phthalate (CAP), hydroxypro- 
pyl methylcellulose phthalate (HPMCP), hydroxypropyl 
methylcellulose acetate succinate (HPMC-AS), acrylic 
copolymers, pectin or alginates. 
[0005] Usually enteric properties of pharmaceutical 
compositions are achieved by a coating process with 
enteric materials on e.g. granules, pellets, tablets or 
hard or soft capsules. 

[0006] Enteric film compositions for hard capsules are 
described for example in US 4,138,013. The film-form- 
ing composition for dip moulding consists of (1 ) hydrox- 
ypropyl methylcellulose and an ammonium salt of cellu- 
lose acetate phthalate polymer or (2) of gelatin and an 
ammonium salt of a copolymer of methacrylic acid and 
methacrylic acid ester. However, it has been found that 
capsules made according to the mentioned techniques 
have the disadvantages of poor solubility in intestinal 
juice, high organic solvent content, inadequate stability 
and diffusion problems. 

[0007] Improvements are described in EP-A-0 056 
825 with film compositions containing film-forming pol- 
ymers like cellulose esters or cellulose ether esters, 
plasticizers, viscosity-increasing substances like highly 
viscous cellulose ethers, and anti-foaming agents. 
[0008] Conventional hard capsules are produced 
from gelatin by a dip moulding process. This process is 
based on the setting ability of hot gelatin solution by 
cooling. On a totally automatic industrial hard gelatin 
capsule machine, mould pins are dipped into hot gelatin 
solution, the pins are removed from the solution, invert- 



> 1184033A1_I_> 



ed, the gelatin solution (gel) remaining on the pins dried, 
stripped off the capsule shells and finally cap and body 
of the capsules cut and pre-joined. The immediate set- 
ting of the gelatin solution on the mould pins after dip- 

5 ping is the key step in the process. Otherwise, the gel- 
atin solution would flow down to form capsules with non- 
uniform wall thickness and unacceptable properties. 
[0009] A further enteric film composition consisting of 
a mixed ester of an alkyl-, hydroxyalkyl- or hydroxyalkyl 

10 alkylcellulose esterified with succinyl anhydride and an 
aliphatic monocarboxylic acid anhydride is described in 
US 4,365,060. However, the solutions from these com- 
positions do not possess any setting ability and there- 
fore are not applicable to industrial-scale dip moulding 

is processes. 

[0010] JP-A-58138458 describes a process for dip- 
ping mould pins into an aqueous solution of hydroxypro- 
pyl-methyl-cellulose acetate succinate alkali metal salt 
and gelatin and thereafter dipping in aqueous acid so- 

20 lution. However, in this composition the gelatin content 
is too low to provide sufficient setting ability to the dip- 
ping solution. 

[0011] Surprisingly, we have found that film composi- 
tions based on pectin as enteric material with at least a 
25 second film-forming material and a setting system have 
sufficient setting ability for industrial hard capsule pro- 
duction. 

[0012] Pectin has excellent enteric properties. A rela- 
tively low content of pectin from 5 to 25 %, preferably 

30 1 o to 20 % by weight in the composition , is sufficient to 
obtain capsule films with enteric properties. Surprising- 
ly, the capsule of the present invention can resist disso- 
lution at least for 2 hours in in-vitro disintegration tests 
at pH 1 .2, and is easily soluble at pH 6.8 (> 80 % after 

35 45 min under USP dissolution conditions). 

[0013] The aqueous solutions of the film-forming 
compositions of the prior art are necessarily prepared 
under alkaline conditions and for this reason are quite 
unstable. This disadvantage is overcome by the com- 

40 positions of the invention because the pectin used as 
enteric material is water soluble and consequently, the 
solution is quite stable. 

[0014] A further advantage of pectin is that pectin it- 
self has the properties of a setting agent as described 
45 below. 

[0015] A disadvantage of pectin is its brittleness like 
other enteric materials, if it is used in film-forming com- 
positions alone or in high amounts. Surprisingly, we 
have found that this problem could be solved by the ad- 

50 dition of at least one further film-forming material to the 
film-forming composition, which may be selected gen- 
erally from all hydrosoluble film-forming materials of 
pharmaceutical and/or food quality grade. Suitable are 
for example gelatin; pullulan; polyvinyl alcohol; modified 

55 starches such as hydroxypropylated starch or hydrox- 
yethylated starch; cellulose ethers such as hydroxypro- 
pyl methylcellulose, hydroxypropyl cellulose, methylcel- 
lulose, hydroxyethyi cellulose or hydroxyethyl methyl- 
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cellulose; and mixtures thereof. 

[0016] Beside the improvement of the mechanical 
properties of the capsule film the addition of a second 
film-forming material also increases the content of solid 
material in the dip mould solution of the film composition. 
[0017] The content of pectin is in the range of 5 to 
60%, preferably 1 0 to 40 %, and that of the second film- 
forming material in the range of 40 to 95 %, preferably 
50 to 85% by weight in the film composition. 
[0018] Low methoxyl pectins (LM pectins) with a de- 
gree of esterification of the carboxyl groups with meth- 
anol below 50% are especially preferred. 
[001 9] The dipping solution for the capsule manufac- 
turing process has a content of the film-forming compo- 
sition in the range of 1 5 to 40 % by weight. 
[0020] For the production of enteric capsules by an 
industrial dipping process, it is essential that the dipping 
solution has a sufficient setting ability. Surprisingly, we 
have found that pectin, beside its enteric properties, can 
provide a sufficient setting behavior in the presence of 
divalent cations such as Ca-^ or Mg~ M \ The content of 
the divalent salts such as CaCI 2 in the dipping solution 
is preferably from 1 00 ppm to 5000 ppm (0.01 to 0.5 % 
by weight), this means an amount of from 0.04 to 2 % 
by weight of the final film composition. During the prep- 
aration of the solution, the formation of concentration 
peaks of the divalent salt has to be avoided. High local 
concentrations of the divalent salt will result in thermally 
irreversible local pectin gel formation. 
[0021] The setting behavior of the film-forming solu- 
tion of the invention may be also achieved or altered by 
the addition of further gelling agents, preferably polysac- 
charides such as carrageenan or gellan. It has been 
found that addition of a small quantity of such additional 
gelling agent can provide sufficient setting ability. The 
gelling agent content in the dipping solution is preferably 
from 0.05 to 2 % by weight, this means an amount of 
from 0.2 to 8 % by weight of the final film composition. 
[0022] The temperature of the solution during the dip- 
ping process is also important for the setting properties 
of the dipping solution. Preferably the temperature 
should be above 50°C, and is dependent on the pectin 
content. It has been found that the temperature of the 
dipping solution has to be increased with higher pectin 
contents. 

[0023] The inventive composition may contain in a fur- 
ther aspect additional pharmaceutically or food-accept- 
able colouring agents in the range of 0 to 10 % based 
upon the weight of the final film composition. 
[0024] The inventive composition may contain in a fur- 
ther aspect additional pharmaceutically or food accept- 
able plasticizer or flavouring agents. 
[0025] Finally, the inventive film-forming solution can 
be used for banding enteric capsules. This prevents the 
capsule from leaking or separation of body and cap in 
gastric fluids. 

[0026] The following examples and tests illustrate 
hard enteric capsule production with the composition 



from the dipping solutions of the invention and its enteric 
properties. 

Example 1 

5 

[0027] In 3.9 kg of deionised water at room tempera- 
ture 2.5 g of CaCI 2 (0.05 % by weight of the final dipping 
solution) and 100 g of glycerol (plasticizer, 2 %) were 
dissolved, then 200 g of LM pectin (4 %) and 800 g of 
10 hydroxypropyl starch (16 %) dispersed. The mixture 
was then heated to 95°C to solubilize all components 
under stirring. 

After debubbling by reducing the stirring, the solution 
was equilibrated at 60°C. 

'5 [0028] The solution was poured into a dipping dish of 
a pilot machine of conventional hard gelatin capsule pro- 
duction equipment. Keeping the dipping solution at 
60°C, natural transparent hard enteric capsules of size 
0 were produced according to the conventional process 

20 with the same dimensional specifications as the conven- 
tional hard gelatin capsules. The final capsules have a 
film composition of 16.3% pectin, 65.3% hydroxypropyl 
starch, 8.1% glycerol, 0.20% CaCI 2 and 10% moisture 
by weight. 

25 

Example 2 

[0029] 200 g of LM pectin was dispersed into 2.0 kg 
of deionised water at room temperature, and then the 
30 mixture was heated to 85°C to solubilize the pectin. After 
debubbling by reducing the stirring, the solution was 
then equilibrated at 60°C. 

[0030] 2.5 kg of aqueous gelatin solution at 32 % was 
prepared by conventional method for hard gelatin cap- 
35 sule manufacture. 1 1 .75 g of CaCI 2 aqueous solution at 
20 % was added to the gelatin solution, which was then 
debubbled by standing at 60°C. 

[0031] The above two solutions were mixed together 
by gentle stirring to avoid creating bubbles. The solution 

40 thus prepared (containing 4.25 % pectin, 17.0% gelatin 
and 0.05 % CaCI 2 by weight) was then poured into a 
dipping dish of a pilot machine of conventional hard gel- 
atin capsule production equipment. Keeping the dipping 
solution at 45°C, natural transparent hard enteric cap- 

45 sules of size 0 were produced according to the conven- 
tional process with the same dimension specifications 
as the conventional hard gelatin capsules. 
[0032] The final capsules have a film composition of 
16.9% pectin, 67.4% gelatin, 0.20% CaCI 2 and 15.5% 

50 moisture by weight. 

Example 3 

[0033] 250 g of polyethyleneglycol 400, pre-heated at 
55 60°C was added under gentle stirring into 4.7 kg solution 
at 60°C, containing by weight 4.25 % pectin, 1 7.0 % gel- 
atin and 0.05 % CaCI 2 , prepared as in example 2. 
[0034] Natural transparent enteric hard capsules 
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were produced as in example 2. The final capsules have 
a film composition of 13.9 % pectin, 55.8% gelatin, 
17.4% PEG400 and 0.16% CaCI 2 and 12.7% moisture 
by weight. 

Example 4 



[0043] Capsules of examples 1-3 dissolved very 
quickly after passing into pH 6.8 buffer solution. Cap- 
sules of example 4 showed some delay. The use of an 
additional setting agent would be a possibility to modu- 
5 late the dissolution profile under intestinal conditions. 



[0035] 3.85 g of gellan gum and 150 g of LM pectin 
were dispersed into 2.0 kg of deionised water at room 
temperature. The mixture was then heated to 85°C for 
solubilization. After debubbling, the solution was then 
equilibrated at 60°C. 

[0036] 2.66 kg of aqueous gelatin solution containing 
32 % gelatin by weight was prepared by conventional 
method for hard gelatin capsule manufacturing and 
equilibrated at 60°C. 

[0037] The above two solutions were mixed and de- 
bubbled. The final solution contained 3.12 % pectin, 
17.7 % gelatin and 0.08 % gellan gum by weight. 
[0038] Natural hard enteric capsules of size 0 were 
produced in the same manner as in the previous exam- 
ples, keeping the dipping solution at 55°C. The final cap- 
sules have a film composition of 12.8% pectin, 72.4% 
gelatin and 0.33% gellan gum and 14.5% moisture by 
weight. 

[0039] All the capsules were evaluated for their enter- 
ic performance by in-vitro disintegration and dissolution 
tests according to the UPS XXIII I: first 2 hours in simu- 
lated gastric fluid (pH1 .2) and then in simulated intesti- 
nal fluid (pH6.8). No enzyme was used in these tests. 
[0040] The capsules were filled with lactose contain- 
ing 0.1 % of Indigotine (FD&C blue N°2) for disintegra- 
tion test or filled with acetaminophen for in-vitro disso- 
lution test. Capsules were then banded with the same 
solution used respectively during the capsule manufac- 
ture for each example. The capsule banding prevents 
separation of capsule cap and body during the disinte- 
gration test. 

[0041] The results of the disintegration tests are 
shown in Table 1 and the results of the dissolution tests 
are shown in Figure 1 . 



Table 1 



Disintegration Results 


Capsule 


Disintegration time 


pH1.2 


pH6.8 


Example 1 


>2 h 


10.6 min 


Example 2 


>2 h 


3.5 min 


Example 3 


>2 h 


2.5 min 


Example 4 


>2 h 


4.8 min 



[0042] The tests performed confirmed the excellent 
gastric resistance of all capsules, they remained intact 
even after 2 hours exposition to pH 1 .2. 



Claims 

io 1. Film composition comprising 

a) pectin, 

b) a second film-forming polymer and 

c) a setting system. 

15 

2. Film composition according to claim 1 , wherein the 
second film-forming polymer is selected from gela- 
tin; pullulan; polyvinyl alcohol; hydroxyp ropy fated 
starch, hydroxy ethylated starch; hydroxypropyl 

20 methylcellulose, hydroxypropyl cellulose, methyl 
cellulose, hydroxyethyl cellulose, hydroxyethyl 
methylcellulose; or mixtures thereof. 

3. Film composition according to claim 1 wherein the 
25 content of pectin is from 5 to 50 %, preferably 1 0 to 

40 %, and that of the second polymer from 60 to 95 
%, preferably 50 to 85%. 

4. Film composition according to claim 1 wherein the 
30 setting system consists of pectin and divalent cation 

salts. 

5. Film composition according to claim 4 wherein the 
divalent cation salts are selected from magnesium 

35 or calcium salts. 

6. Film composition according to claim 1 wherein the 
setting system consists of pectin and an additional 
setting agent selected from carrageenan or gellan 

40 gum or mixtures thereof. 

7. Film composition according to claim 1 wherein ad- 
ditionally colouring agents and/or flavouring agents 
are contained. 

45 

8. Film composition according to claim 1 wherein ad- 
ditionally plasticizers are contained. 

9. Film-forming aqueous solution of the composition 
so according to claim 1 for the manufacture of hard en- 
teric capsule. 

10. Solution according to claim 9 containing the film- 
forming composition of claim 1 in an amount of 10 

55 to 50 %, preferably 1 5 to 40 % by weight of the aque- 
ous solution. 

11 . Solution according to claim 9 containing the salt of 
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a divalent cation in an amount of 0.01 to 0.5 % by 
weight of the aqueous solution. 

12. Solution according to claim 11 characterized in 
that the salt of a divalent cation is a magnesium 5 
and/or calcium salt. 

13. Aqueous solution according to claim 9 containing 
an additional setting agent selected from carra- 
geenan and/or gellan gum, in an amount of 0.05 to 10 
2 % by weight of the aqueous solution. 

14. Use of the aqueous solution according to claim 9 
for the manufacture of hard enteric capsules by a 

dip moulding process. 15 

15. Manufacturing of hard enteric capsules from an 
aqueous solution containing 10 to 50 % by weight 
of the film-forming composition of claim 1 by a dip 
moulding process with conventional hard gelatin 20 
capsule production equipment at temperatures be- 
tween 40 and 70°C. 

16. Use of the aqueous solution according to claim 9 

for the banding process of enteric capsules. 25 
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FIG. 1 
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